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Technical Writing Just Published) 


By T. A. RicKaRD, Editor of the Mining and Scientific Press, San 
Francisco. 


Many colleges have instituted special courses in English for their engi- 
neering students. This book is designed to fit into such courses, and the 
author is thoroughly familiar with the needs of colleges and students in this 
work. He hasbeenaspecial lecturer in the Universitiesof Harvard, Columbia, 
McGill, Stanford, and California. In fact his present book is based upon a 
set of lectures delivered before the engineering classes of the University of 
California in 1916, revised and expanded for the purpose of publication. For 
engineering students it is an invaluable text. 

178 pages. 54%x8. Cloth, $1.50 net. 


Engineering Education 


Essays for English, Selected and Edited by Ray PALMER BAKER, M.A., 
Ph.D., Professor of English in the Rensselaer Polytechnic Institute. 


This book has also been designed for students of engineering, and con- 
tains articles written within the last decade, all of which are of immediate in- 
terest. The teacher and student Will do well to examine this book. 


185 pages. 5x74. Cloth, $1.25 net. 


JOHN WILEY & SONS, Inc. 


32 Fourth Avenue SPEE 5-20 NEW YORK CITY 


28th Annual Meeting, University of Michigan 
June 29th to July 2d, 1920 
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Water power and 
engineers will 
solve production 


® problems 
| 


American industry looks to the engineer 
to solve the power problems which go hand- 
in-hand w th increased production. In the 
nation’s undeveloped water power the engi- 
neer finds his answer. 


The men who will give our industries 
the increased power they need—and the men 
who will use this power for national engi- 
neering progress are readers of McGraw- 
Hill publ cations. 


The 11 McGraw-Hill 


Publications 
Tenth Ave. at 36th Street, New York 


Engineering News-Record 
Electrical World 
Journal of Electricity 
Electrical Merchandising 
Electric Railway Journal 
American Machinist 
Ingenieria Internacional 
Power Coal Age 
Engineering and Mining Journal 
Chemical and Metallurgical Engineering 
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house Success 
is based upon its 
Pioneer Work and 
Development in both 
Electrical and 
e Mechanical Engi- 
A Pioneer in the a 


Stoker Field 


Westinghouse was one of the first among the pioneers in the stoker field. 


stents pasar stations have grown to enormous size, with sudden peak loads in some 
instances ing as high as 300 and 400% rating, the remarkable fact remains that 
the design of the Westinghouse Roney Stoker remains today practically the same as it was 
thirty-three years ago and that it still retains its firm position in the combustion field. This 
speaks for the accuracy of the original design. The Roney stoker is particularly suitable for 
steady power demands with moderate overloads of 25 to 50% and it burns a wide range of 
fuels satisfactorily. Simple design, low first cost and ease of installation, strongly recommend 
it for plants of moderate size. er three million horsepower have been installed. 


Industrial expansion, however, has wrought many changes in power plant practice since 
1887. Today mechanical stokers are called upon to burn everything from high-grade coals 
down to refuse. They are also called upon to meet the sudden and enormous: steaming 
capacities. Hence, two additional stokers were added, and our line now includes the Chain 
Grate Stoker, particularly adapted to the burning of low-grade, high-ash fuels; and the Under- 
feed Stoker, which is unequalled in its ability to handle the sudden and enormous overload 
demands of central station service with the highest degree of efficiency. 


It is a fact of vital importance to the stoker buyer that we manufacture the three general 
types, because stoker ania should be approached with an open mind and the stoker 
manufacturer should be guided in his recommendations purely by the facts that develop from 
a study of fuel and load requirements. 


Westinghouse Electric & 
2 0 Manufacturing Co. 
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Just Out 


Design and Construction 
of Heat Engines 


By WM. E. NINDE 


Associate Professor of Mechanical Engineering, Syracuse University 


704 Pages 6x9 466 Illustrations $6.00 


"THE material most essential to the designer of heat engines presented 

in one conveniently-arranged, practical volume. The book in~ 
cludes data and drawings from some of the best designers and builders 
of heat engines in the United States. It covers steam engines, steam 
turbines and internal-combustion engines. 


CONTENTS.—Part One.—The Heat Engine. Part Two.—Thermody- 


namics. PART THREE.—Friction and Lubrication. Part Four.—Power and 
Thrust. Part Five.—Mechanics. Part Srx.—Machine Design. 


Recently Published 
Williams — PRINCIPLES OF METALLOG- 


Ferguson ELECTRIC LIGHTING 
Pierce—ELECTRIC OSCILLATIONS AND 

Waves . =... =. 
Kimball— PRINCIPLES OF INDUSTRIAL 

ORGANIZATION (Second Edition) . 
Lauer and Brown— RADIO ENGINEERING 

Morrison— OIL ENGINES 5.00 
Mead— HYDROLOGY . 5.00 


Send for copies of these books on approval 


McGraw-Hill Book Co., Inc. 


239 West 39th Street NEW YORK 
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MORTIMER E. COOLEY.* 


Mortimer E. Cooley was born March 28, 1855, at Canan- 
daigua Township, Ontario County, New York. He spent 
three terms in the old Canandaigua Academy. He boarded 
himself two winter terms and walked from his home, three and 
one half miles away, one spring term, ‘‘doing the chores’’ 

* Michigan Technic, December, 1919. 

3875 


i 

| 

i 

| 

| 

| 

} 


MORTIMER E, COOLEY. 


morning and evening. That and taking care of the garden 
Saturdays were the conditions which secured for him the 
unusual privilege of being excused from regular farm work. 
For two winters he taught district school and in that way 
earned the money needed to pay his expenses at the Academy 
and to finance his next step towards an education. 

The four-year course for cadet engineers was established 
in 1874 at the U. S. Naval Academy and appointments were 
open to competition. Of some seventy candidates who tried 
the examination, twenty-five were appointed ; Mortimer Cooley 
passed seventh and four years later graduated seventh in a 
class of fourteen. He took an active part in athletics, was 
captain of his class crew, and stood high with the foil and 
broadswords. 

On graduating from the Naval Academy, he was assigned 
to the U. S. S. Quinnebaug, which sailed in the fall of 1878 to 
the Mediterranean. He returned on the U. 8S. S. Alliance a 
year later and on Christmas day, 1879, was married to Caro- 
lyn Elizabeth Moseley, of Fairport, New York. 

Cadet Engineer Cooley was assigned to the Bureau of 
Steam Engineering at the Navy Department. In June, 1881, 
he was examined and promoted to assistant engineer and in 
August was ordered to the University of Michigan to teach 
steam engineering and iron shipbuilding. At the end of three 
years, on request of the regents, his. detail was continued a 
fourth year. Being then detached and ordered to the Pacific 
Station, the regents conferred on Assistant Engineer Cooley 
the honorary degree of Mechanical Engineer and invited him 
to resign and accept the chair in mechanical engineering. This 
he did, his resignation taking effect December 31, 1885. It 
was with a great deal of regret that he resigned, as he was in 
love with the Service. There was at the time no prospect for 
any great increase in the naval force, and it seemed to him the 
opportunity for real work afforded him at the university 
ought not to be declined. 

He has been dean for fifteen years, having been appointed 
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in February, 1904. The Michigan Agricultural College con- 
ferred on him the degree of LL.D. in 1907, and the University 
of Nebraska the degree of Eng.D. in 1911. When he came to 
the university there were but sixty or seventy engineering stu- 
dents out of a total of about thirteen hundred in the univer- 
sity, and the entire technical work in engineering was done 
in seven rooms at the south end of the main university build- 
ing. The first engineering laboratory was built the winter 
after he came. It was a two-story brick veneer building 
24x36 feet, costing $1,500 and the equipment $1,000. In it 
Professor Cooley himself taught forging, pattern-making and 
machine-shop practice. It was styled by his colleagues ‘‘the 
Scientific Blacksmith Shop.’’ It was the beginning of an 
effort, now altogether general, to give to engineering students, 
while in college, some practical knowledge of the materials 
and processes used in the execution of engineering projects. 

Dean Cooley was from 1895 to 1911 the chief engineer 
officer of the Michigan State Naval Brigade and is now a 
retired officer in the Brigade. 

Following his return to the University after ten months’ 
service in the Spanish-American war, Professor Cooley was 
invited by the Citizens’ Committee of Detroit, of which Gov- 
ernor Pingree was chairman, to appraise the power plants, 
rolling stock and stores and supplies of the Detroit street 
railways, which the city was contemplating purchasing. It 
was a hurry job and was done in a hurry. The appointment 
was made on Friday, the staff organized Saturday and the 
report submitted the following Saturday, covering $2,000,000 
of property. The following year, 1900, at the request of Gov- 
ernor Pingree, the Board of State Tax Commissioners, and the 
Board of State Auditors, Professor Cooley undertook to ap- 
praise the specific tax paying properties of the State of 
Michigan, which included the Steam Railroads, the Tele- 
graphs, the Telephones, the Plank Roads and the River 
Improvements. 

Michigan’s pioneer work in valuation of large public utility 
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properties was soon followed by other states. First among 
them was Wisconsin in a valuation of her steam railroads. 
Substantially the same methods were employed as in Michigan. 
Professor Cooley was consulting engineer. 

Nor has Professor Cooley neglected opportunities to serve 
in other capacities. He was for a time chairman of the Board 
of Fire Commissioners, and president of the Common Council 
in AnnArbor in 1890-91. He served on the Board of Awards 
for the World’s Fair in Chicago in 1893, and for the Pan- 
American Exposition in Buffalo. He has for twenty-five years 
served as mechanical expert in patent cases, and testified 
many times on mechanical matters before juries and com- 
missions. He was for five years (1907-1912) chairman of the 
Block Signal and Train Control Board of the Interstate Com- 
merce Commission. 

Professor Cooley is a Fellow of the American Association 
for the Advancement of Science, member of the American So- 
ciety of Mechanical Engineers, American Society of Civil 
Engineers, American Institute of Consulting Engineers, 
Franklin Institute, Society for the Promotion of Engineering 
Education, Society of Naval Engineers, Michigan Engineer- 
ing Society, Detroit Engineering Society, Sigma Phi, Tau 
Beta Pi, Sigma Xi, the Army and Navy Clubs in Washington 
and in New York, the Detroit Club and Yondotega Club in 
Detroit. 
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THE HYPHEN IN ENGINEERING LITERATURE.* 


BY F. STURGES ALLEN, 
General Editor, Webster’s New International Directory. 


The purpose of this paper is to examine the development 
of the use of the hyphen in engineering literature. 

To this end I have restricted my special researches to engi- 
neering literature. Yet it is obvious that engineering topics 
are so diversified in their nature and so wide in their scope 
that engineering literature cannot be—neither would it desire 
to be—divorced either from the literature of the physical sci- 
ences in general or from pure literature itself. In its hyphen 
characteristics it closely resembles the literature of the phys- 
ical sciences in general, of the industries and the trades, of 
the newspapers, and of much other miscellaneous writing,— 
using rather more two-noun combinations than some of the 
sciences, about the same as the American newspapers, and 
fewer than much of the literature of trade and industry. 

The uses of the hyphen in forming compound or derivative 
words may be broadly divided into three classes: I. The use 
in forming derivatives from words by adding to them a prefix 
or suffix, as ante-, anti-, be-, dis-, hyper-, in-, non-, semi-, sub-, 
super-, supra-, ultra-, un-, etc. There is no material differ- 
ence of opinion as to the principle regarding the use of the 
hyphen in such words, and in many cases whether the hyphen 
is used or not is not a matter of animadversion or comment. 

II. The use which has been called ‘‘grammatical,’’ where 
the hyphen serves to connect two or more words used together 
as a part of speech to govern or limit a following word or 
group of words, as in road-mending operations, an out-and-out 

* This paper provided by Committee No. 20, Standardization of Tech- 
nical Nomenclature. 
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opponent, a two-horse wagon, an il-built house, to short-cir- 
cuit a battery. 

This use of the hyphen is comparatively recent, and has 
been fairly uniform from the beginning: whether it is observed 
or not in any particular instance, it is generally agreed that in 
such combinations the hyphen should be used. The fact that 
the rule is not always followed, even on the same page, I in- 
terpret as being due rather to the incapacity of the mind 
always to observe even the less subtle distinctions than to the 
existence of any question as to what is the proper form of the 
combination. 

III. The use in forming compound nouns by the combina- 
tion of noun with noun or of adjective with noun, as airplane, 
beehive, blackbird, blackguard, steamship, windmill, lifeboat 
or life-boat, footboard or foot-board, motorman or motor-man, 
crank pin, crank-pin, or crankpin, goldenrod, horse power, 
horse-power, or horsepower, connecting rod or connecting-rod, 
cantilever bridge, gravity cell or gravity-cell, storage battery 
or storage-battery. 

This list of course could be extended indefinitely; I have 
chosen here merely a few typical examples. Whether or not 
to use the hyphen in words of this class is the main question 
concerning the use of the hyphen about which there is any 
difference of opinion among modern writers and printers. 
The number of compound nouns formed by the union of ad- 
jective (other than the participle) and noun is so small and 
their form generally so well fixed by a compelling usage that 
they may here be left out of account. 

Prior to about 1850 engineering literature, as well as the 
literature devoted to the other physical sciences and the in- 
dustries (with which engineering literature must be classed), 
was little more than a part of the general literature of the 
language, and there was among most of its authors a conscious 
effort to conform its diction to that of pure literature. There 
had then arisen no great body of technical literature with, 
more or less, a method and press of its own. The number of 
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noun combinations made by juxta position of the noun with 
noun or of participle or gerund in -ing with noun was small as 
compared with those to be found in our present literature of 
that kind. 

Therefore this class of words had received but little atten- 
tion, and their place in the language was not clearly under- 
stood: hence, we see them confused with such ordinary ad- 
jective noun combinations as Christian name, which is men- 
tioned as a compound by the early grammarians, as Lindley 
Murray and Goold Brown. In the early dictionaries, includ- 
ing Webster’s Dictionary as late as the edition of 1864 and 
Worcester’s Dictionary down to the last edition, we find 
hyphened such compounds as bitter-apple, bitter-cucumber, 
black-iron, Black-Monday, black-martin, black-vomit, the ad- 
jective phrases being uniformly given as hyphened compounds 
in the vocabulary. 

The very modern notion of some that nouns cannot be used 
adjectively, however, seems not to have entered the heads of 
these early writers, for both Murray and Brown, with various 
others, say explicitly that the noun can be used adjectively, 
and confirmation of this is not wanting in the works of our 
best modern philologists and grammarians. Thus, to mention 
but one instance, John Earl, in his ‘‘Philology of the English 
Language,’’ says (p. 420): ‘‘Thus, brick and stone are sub- 
stantives; but mere position before another substantive turns 
them into adjectives, as brick house, stone wall; and the latter 
when condensed into a compound substantive, stone-wall, may 
again by collocation make a new adjective, as ‘Stone-wall 
Jackson.’ Thus we speak of garden flowers and hedge flowers: 


‘Near yonder copse, where once the garden smiled, 
And still where many a garden flower grows wild.’ 
Oliver Goldsmith. 


In some instances a substantive, through long standing in such 
a position, has acquired the adjectival habit exclusively, as 
milch, in the expressions ‘milch cow,’ ‘milch goat.’ ’’ 
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But whether we call the limiting noun an ‘‘adjective’’ or 
not does not affect the question as to whether the noun is used 
as a qualifying or attributive word before another noun with- 
out a hyphen between the two. 

For the purposes of this paper I examined with care more 
than twenty of the standard books published about 1850 on 
the sciences and arts. The results can here only be briefly 
stated. I found them to consist rather definitely of two 
groups: (1) those which use the noun freely (for those days) 
to limit another noun, using very few hyphens; (2) those, a 
smaller group, which make fewer combinations of noun with 
noun, and use hyphens in very many of them. 

The extreme system of hyphenating even adjective com- 
pounds has now been completely abandoned in the diction- 
aries. But the use of the hyphen to join nearly every two- 
noun combination and many combinations of noun with -ing 
forms (participles or gerunds) has been retained to the 
present day in one (the Standard Dictionary of Funk & 
Wagnalls) of the two chief current one-volume dictionaries. 
Webster’s Dictionary broke away from the system in the edi- 
tion of 1890, called Webster’s International Dictionary, and 
has never gone back to it. In the analysis made later I shall 
designate the first work as ‘‘F'’’ and the second as ‘‘ W.”’ 

For the purpose of having for this paper some definite 
information as to what present engineering use is, I have 
examined seventeen different works* on subjects connected 
with the science of engineering, and have listed all the noun 


* The books examined were chosen as they were run across in order to 
give a fair selection. They are, briefly designated: Audel, Pumps and 
Hydraulics (1905); Bedell, The Transformer (1896); Crocker, Electric 
Lighting (1906) ; Elec, Railway Journal, July, 1919; Engin. and Mining 
Journal, July, 1919; Engin.-News Record, July, 1919; Everyday Engin. 
Mag., July, 1919; Fleming, Elec. Wave Teleg. (1906); Gerhard, Water 
Supply, Sewerage, and Plumbing (1909); The Iron Age (1918); Peake, 
Hydraulics (1906); Rogers Pumps and Hydraulics (1905); Tonge, Coal 
Mining (1906); Waddell, Bridge Engineering (1916) ; Wilson, Hydraulic 
and Placer Mining (1903); and Mine Ventilation (1900); Young, Com- 
plete Motorist (1904). 
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combinations occurring on pages taken entirely at random, 
noting those of noun with noun and of -ing forms with nouns 
where the form might be in question. 

About the same number of combinations were listed from 
each book, making a total of 1024 combinations, with 80 more 
in which the first element was of a kind that usage now rather 
uniformly treats as an adjective, as average, bottom, top, and 
brass, iron, steel, lead, aluminum, mercury, or other name of 
a substance used with the sense of ‘‘made of,’’ as in average 
loss, bottom member, steel web, aluminum casting. 

Of the 1024 combinations (representing just that class of 
combinations hyphened in F and usually given as two words 
in W) 55 were solid words in form, 135 hyphened words, and 
834 two words. All of the 80 combinations with average, 
bottom, brass, ete., were two words. 


TABLE LI. 
39 SoLID-worD COMBINATIONS OF MONOSYLLABLES, 

Words as in List. Asin F.| Asin W. Words as in List. As in F.j|Asin W. 
crankshaft........ #or || mouthpiece.......... = 


I compared all the listed combinations with the two dic- 
tionaries which typify the one (F) the usage favoring the 
hyphen, the other (W) the usage favoring its omission. It 
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would be interesting as well as profitable to give the lists in 
full; but space forbids. I will, therefore, give only those 
combinations found in one or the other of the dictionaries, 
and these combinations are typical of the entire list. I have 
grouped together (1) the combinations of monosyllables, 
(2) the combinations of dissyllables with monosyllables or dis- 
syllables, and (3) the combinations in which one element is a 
trissyllable. In the columns the symbol [#] means that the 
combination is given as two words (unhyphened) in the dic- 
tionary under which the symbol occurs, [-] that it is hyph- 
ened, and [—] that it is a solid word (with the elements 
joined and no hyphen). The words in the columns appear as 
noted in the list. 

This table of 39 solid words shows no great difference in 
treatment between the two dictionaries. Only two of the 41 
solid words in the complete list were not to be found in either 
of the dictionaries; these two words are bridgework and knee- 
slide. It is plain, therefore, that the solid-word form is spar- 
ingly used for combinations and only where the feel for it is 
strong and very general. The chief characteristic of the com- 
binations seems to be that the individuality in sense of the 
thought elements is pretty much lost in the word as the name 
of a simple thing. This we see more perfectly exemplified in 
such terms as breakfast, shipshape, whitewash; in daisy, 
woman, manly, etc., the elements are etymologically so ob- 


. secured that they can be discovered only by historical methods. 


This table of 40 hyphened combinations of monosyllables 
shows at once a decided difference in treatment by the two 
dictionaries, the one giving most of them as hyphened, the 
other the majority in the two-word form. The variations to 
the solid-word form [—] evidently were made in an effort to 
conform to usage. In the list as a whole the thought elements 
involved in the combinations are felt individually by the mind 
more than they are in case of the words in the first list. 

Of the hyphened-word combinations of monosyllables in the 
complete list, 24 are not in either dictionary. A few of these 
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are: air-vein, arch-bridge, bridge-steel, coal-dust, coal-seam, 
fan-drifi, field-core, guide-crown, tail-sluice. The number 
(64) of hyphened combinations in and not in the dictionaries 
shows that the hyphened-word form is more freely used than 
the solid-word form. 


TABLE II. 
40 HyPHENED-WORD COMBINATIONS OF MONOSYLLABLES. 

Words as in List. AsinF.| Asin W. Words as in List. Asin F. |Asin W. 
bed-plate......... - - # 

cap-piece.......... - 4 ~ 
car-mile........... - gand-ber............ - 
coal-gas........... sand-box - 
cog-wheel......... - - 
drive-pipe......... 

fire-damp......... - # stand-pipe........... 
fly-wheel.......... - sway-brace.......... - 
force-pump........ - tail-race. 
gas-pipe.......... - - 
guide-ring...... - waste-gate........... # 
hand-hole......... - wheel-base........... - 


This table too shows a striking difference between the dic- 
tionaries, F hyphening nearly all the combinations, W having 
nearly all in the two-word form. 

It is noticeable that this table includes a considerably larger 
number than either of the two preceding tables; but a still 
more significant fact is that besides the 55 combinations in the 
dictionaries the complete list includes 102 combinations not in 
either, making 157 such combinations in all. A few of those 
not in F and not in W are: air plane (= plane of air, not 
aeroplane), arc type, arch bridge, ball float, bank sand, belt 
drive, spark gap. Comparing the complete lists of the three 
forms (—, -, #), we find 157 #, 64 -, and 41 —, showing that 
the two-word (#) form is the one most freely used, there being 

385 


| 


THE HYPHEN IN ENGINEERING LITERATURE. 


nearly three times as many # (157) as there are hyphened 
(64). From this we can see that there is a strong tendency 
(at least in engineering works) to use the two-word form. 
Why the hyphen is used in the words in the previous list and 
not in those in this must be due merely to the personal idio- 
syncrasies of the users; no other reason is to be discovered. 


TABLE III. 
55 COMBINATIONS OF MONOSYLLABLES, IN THE TWO-woRD ForRM. 
2 
Wordsasin List. |AsinF.| AsinW. Words as in List. Asin F./Asin W. 
air tap... - - 
arc lamp - # ......... - 
ball valve - 
brake shoe........ slide valve....... - 
breast wheel....... ~ slip ring - 
crank shaft........ - || sluice gate - 
drain pipe......... soil pipe - | 
drill press......... spark gap........... 
force pump - steam chest . 
gas works... - steam pump......... - 
guide blade. . 
guide rope... - - 
hand drill. . sway brace.......... - 
lift bridge. . valve rod 
- 
rain water......... 


Of the two-word forms, air gap, arch bridge, bridge steel, 
coal dust, force pump, guide blade, guide crown, pin hold, 
pipe line, slide rule, sway brace, wheel base, also occur as 
hyphened in the lists,—leaving 145 that occur only in the two- 
word form. Crank shaft alone occurs also as a solid word. 
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Of the hyphened forms only fly-wheel and hand-wheel occur 
as solid words. 


TABLE IV. 


14 SoLmD-worp COMBINATIONS OF A DISSYLLABLE WITH A MONOSYLLABLE 
OR A DISSYLLABLE, 


Words as in List. Asin F.} Asin W., Words as in List. Asin F./AsinW. 
gunmetal.......... - # piledriver............ - # 
horsepower. ....... - #or || stockholder.......... 


This table includes all the solid-word combinations of this 
class found. The fact that the list is so small and includes so 


TABLE V. 


35 HyPHENED COMBINATIONS OF A DISSYLLABLE WITH A MONOSYLLABLE 
OR A DISSYLABLE, 


Words as in List. AsinF.} Asin W. Words as in List. Asin F. |Asin W. 
air-chamber....... steam-engine - 
ampere-turn. . stuffing-box.......... - 
contact-maker..... - - 
cutter-bar..... trundle-wheel........ 
exhaust-valve...... water-closet.......... - 
field-winding....... water-gage........... 
gas-engine......... water-gate........... - 
gusset-plate....... water-jacket......... - 
heat-engine........ - # water-jet............ - 
horse-power....... - # or D || water-line........... - 
diving-room........ - water-organ.......... - 
motor-car. . - # water-pipe........... - 
piston-rod......... - water-rain........... - 
plate-girder . # water-supply......... 
power-house - # water-wheel.......... - 
pressure-box - # weather-vane........ - 
side-cutting........ 


few words not given as solid in the dictionaries and no word 
not in the dictionaries shows that the solid-word form is 
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seldom used for combinations of words of more than one 
syllable, and then only where the feel for its use is strong. 

Only the words horsepower and stockholder occur, in the 
list, in any other form; the first we find also as two words 
and hyphened ; the latter also as two words. The similarity 
of treatment in the two dictionaries is noticeable. 

In this table the contrast between the two dictionaries is 
conspicuous. It is also noticeable that there is but one word, 
watercourse given as a solid word in both dictionaries, show- 
ing, like Table IV, that there is little tendency for combina- 
tions of this class to become stereotyped solid words. Besides 
the terms shown above there are in the complete list 34 not in 
either dictionary, making 69 in all. 

Besides the 94 unjoined combinations in this table, there 
are in the complete list 298 combinations not to be found in 
either dictionary. A few of these latter are: air inlet, air- 
plane motor, arc discharge,, tappet valve, wage question, outlet 
valve, oil reserve, ore reserve, binder screw. No distinct dif- 
ference can be drawn between them and those in the table 
above, but one has the general feeling that most of those not in 
the dictionaries are more obvious in meaning and less imply a 
conventionally restricted sense than do those that are. 

We find that of the two-word forms 14 occur also in the 
hyphened-word form: brush holder, contact maker, cutter bar, 
fan chamber, field magnet, gas engine, horse power, piston 
rod, rubbing surface, steam engine, water line, water pipe, 
water supply, water wheel. 

We find two combinations also in the solid-word form: 
horse power and stock holder. 

Comparing the combinations of the class shown in tables 
IV, V, and VI, we are impressed by the fact that nearly six 
times as many (392) are in the two-word form as are hyphened 
(69), and that 94 of the two-word combinations are in the 
dictionaries (in F mostly hyphened, in W mostly as two- 
words), and of the hyphened combinations 34 are in the dic- 
tionaries (in F mostly hyphened, in W mostly as two words). 
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TABLE VI. 
94 COMBINATIONS OF A DISSYLLABLE WITH A MONOSYLLABLE OR A 
DIssYLLABLE. 
Words as In List. As in F.| Asin W. Words as in List As in F./Asin W. 

air cooling.......... - # - 
angle iron... . - # packing ring - 
ball bearing........ # # 
beehive oven....... # phosphor bronze......| 
bevel gear.......... # pillow block......... 
blast furnace....... - # power current. ....... - 
brush holder........ power factor......... 
buffer block........ pressure gage........ 
carbon steel........ # pump barrel......... - 
carriage spring. ..... punching machine....| - 
coaster brake....... radius vector......... 
contact maker...... - rocker shaft.......... - # 
contour map........ rolling mill... - # 
copper loss......... # # 
cotton press........ service pipe.......... 
country rock spelter solder......... 
datum level........ - sprocket wheel ....... - 
driving wheel. ...... - steam boiler......... 
drop hammer....... steam engine......... 
eddy current....... steam fitting........ 
exhaust part........ é steam turbine........ - 
exhaust steam...... stock holder......... 
fan chamber........ stock market......... ~ 
field magnet - suction pipe... .. - 
field winding........ - suction primer....... - 
- suction valve......... - 
flange coupling... .. . sumping shot........ 
friction clutch. surface gage......... 
friction roller....... swaddling clothes # 
gas engine.......... - thrust bearing........ - 
hand lever.......... toggle joint.......... - 
heater coil traction engine....... 
horse power........ - # or S || tumbler gear......... - 
impulse turbine. ... . wagon train - 
inlet valve......... walking beam........ 
iron foundry........ - water hammer....... - 
# # water level.......... 
# water line........... - 
lead pencil......... - # water side..... vind ri 
lead sulphate....... water wheel... .. - # 
linseed oil.......... - # winter time. ......... - 
machine screw... ... - working barrel....... - 
milling machine.... . - zinc choloride........) # 
molding sand....... zinc sulphate......... # 
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From this it is clear that the usage of the seventeen books 
examined very decidedly favors the two-word form, and I 
think those books are typical of general engineering usage. 

There is not room here to make any analysis in order to dis- 
cover some principle of distinction between the two forms. I 
have, however, made an elaborate but fruitless comparison; 
no such principle was found. 


TABLE VII. 
3 HyPHENED COMBINATIONS OF A TRISYLLABLE WITH ANOTHER Worp. 
Word as in List. Asin F. Asin W. Word as in List. | Asin F. AsinW. 
connecting-rod........ - % opera-glass.......... - # 
heat-energy.......... - # 


No solid-word combinations having at least one trissyllable 
were found and the three given above are all that occurred 
hyphened. Of these connecting-rod and opera-glass occurred 
also as two-word combinations. 


TABLE VIII. 

29 Two-worp COMBINATIONS OF A TRISYLLABLE WITH ANOTHER Worp. 

Words as in List. Asin F. | Asin W.. Words as in List. Asin F.|Asin W. 
air compression... .... illuminating gas...... 
cantilever bridge... ... inductance coil....... - 
caterpillar tractor... .. induction coil. ....... 
canary wood......... # motor generator...... - 
collector ring......... motor interruptor..... - 
eondensing engine.....| # platinum metal....... # 
connecting rod........ - power component..... - 
current density....... - resistance box. ....... - 
cylinder condensation..| - resistance thermometer 
fire department....... riveting machine...... 
flux density.......... steam cylinder....... ~ 
gravity cell. .......... storage battery....... 
hammer break........ surface condenser.....| # 
hedgehog transformer..| # vector quantity.......| # 
hydrogen peroxide.... . 


In this table W gives all the combinations in the two-word 
form, and F gives a much larger percentage so than in the 
prevous tables. 
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In the complete list there are 285 combinations of this class, 
but those in tables VII and VIII are the only ones given in 
the dictionaries. The aversion of engineering usage to the 
hyphen in compounds of this class is still more decided than 
in case of the previous forms. 

There seems to be but two conclusions that are clearly to be 
drawn from all these samples, (1) that two-noun combinations 
are freely used in modern engineering literature, and (2) that 
most of such combinations have the two-word form. 

I have made further comparisons which there is no room 
here to state; but I may say that from the whole list it is plain: 
(1) that usage does not in the majority of cases observe the 
rule that a hyphen shall be used where the latter element de- 
notes action upon the first, as in stock holder, air compression, 
cotton press; and (2) that the same is true of the rule requir- 
ing the hyphen to avoid the suppositions misleading in such 
cases as: walking beam, living room, walking stick—but usage 
does require the hyphen however in every case where its use 
is required to make the sense clear. 

In connection with this paper I may add that some 15 years 
ago I made a collection of upwards of 7,000 two-word com- 
binations and found then that in the newspaper, sciences, in- 
dustries, etc., there were many more two noun combinations in 
the two-word form than there were of those hyphened; but 
that in pure literature the two forms about broke even. I 
was as unable then as now to discover any rule or principle 
that would explain why some of the words were hyphened and 
not others which seemed the same in principle of formation. 
I believe that in the end the hyphen will be used only with a 
definite meaning, and it is plain to see how this can be done. 
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A GENERAL ENGINEERING COURSE. 


BY C. H. BENJAMIN, 
Dean, School of Engineering, Purdue University. 


Letters under date of March 4 were sent to seventeen rep- 
resentative technical universities, asking for information as 
to present or prospective courses in general engineering. By 
this was meant a course which for the first two years should 
be practically the same as the other engineering courses, but 
which in the junior and senior years should contain a selec- 
tion of subjects from other courses embracing fundamental 
principles rather than special applications. 

The answers to these letters show only two institutions 
which have such a course at present. Ohio State University 
has a course in general engineering, the first two years being 
in required fundamental subjects and the last two years be- 
ing almost entirely optional. Some work in commercial engi- 
neering is included. Massachusetts Institute of Technology 
offers a course entitled general engineering. There is a pretty 
definite schedule under the direction of a special committee 
but some electives are allowed. ‘‘This course is designed to 
meet the needs of those who do not wish to specialize in any 
particular branch of engineering to the extent demanded by 
the regular engineering courses.’’ 

Cornell University formerly had such a course whieh was 
very successful and was discontinued solely on account of the 
death of Professor Hess who was conducting it. It has been 
consolidated with the course in industrial engineering. 

Minnesota has just abolished a course of this kind which 
had been in operation several years, the reason given being 
that it had become a refuge for ‘‘lame ducks.’’ There is a 
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flourishing school of business at this university which offers 
some courses suitable for engineers. 

The University of Michigan has certain group options cover- 
ing from 12 to 17 semester hours in the senior year and among 
these are options called general engineering, science, including 
advanced work in mathematics, physics, chemistry, civil engi- 
neering, mechanical engineering, electrical engineering, as- 
tronomy, mechanics, mechanism, chemical engineering, politi- 
cal economy and sociology. In this option eight hours are free 
electives. <A fifth year is contemplated and many of the tech- 
nical subjects may be carried into this year, leaving the four- 
year course more general than at present. 

Illinois is considering the development of a new training 
course for foreign sales engineers, which will be of a general 
character. 

The University of Pennsylvania has the subject of a general 
course under consideration and the matter is now in the hands 
of a committee. 

Several institutions have options or partial courses in indus- 
trial engineering which in some ways answer the demand for 
a general course. 

The Pennsylvania State College has such a course leading 
to a degree, which includes management, organization, indus- 
trial planning and salesmanship. 

Courses in economics and history are given in the junior 
year for all engineering students while in the senior year elec- 
tives are offered in business law, corporations, transportation, 
money and banking and political science. 

At Sheffield Scientific School the governing board is con- 
sidering a course in administrative engineering which will 
include industrial management, labor problems, statistics, 
business law, ete. 

The University of Pittsburgh is planning a course in general 
engineering which will probably be called executive engineer- 
ing. This will be similar to courses in industrial engineering 
administered elsewhere. 
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Wisconsin had at one time a course in general engineering 
which did not prove satisfactory and which was accordingly 
abandoned. The course was specific the first two years but 
was largely elective in the junior and senior years. This 
tended to make it an easy mark for indifferent students. At 
present options are offered in economics, management, etc., to 
engineering students. 

The State Colleges of Iowa, Kansas, Michigan and Nebraska 
report no movement in the direction of general engineering 
courses. 

Rensselaer and Worcester are likewise reported as not con- 
templating courses of this character. 

I‘take the liberty of quoting from one of the letters received, 
the opinion of a prominent professor of engineering in one of 
the larger institutions as the quotation seems to me to outline 
the situation very clearly: 

‘1, There was a time when specialized training in the vari- 
ous engineering branches was distinctly desirable, but at the 
present time, engineering is so far developed that a competent 
engineer needs a broad fundamental training in engineering. 
He will still be able to specialize if he desires after he has 
found out the particular phases of engineering which he is 
called upon to know in detail. Our present system of special- 
ization along the lines of mechanical, electrical, civil, chemi- 
cal and other engineering subdivisions is extremely narrow 
and tends to give a man a very small pedestal upon which we 
expect him to build a somewhat broader superstructure. In 
my opinion, the procedure should be exactly reversed. 

**2. It is very well for a young man 19 years of age to labor 
under the impression that he wants to specialize along certain 
definite lines, but experience, of course, has shown all of us in 
the educational fields that this is a serious mistake, as a man 
of real capacity seldom follows the particular details upon 
which he specialized while at college. When he reaches 40 or 
45 years of age and has become a man capable of assuming 
large responsibilities and has to associate with men of broad 


394 


} 
| 
| 
i} | 
| 
j 


A GENERAL ENGINEERING COURSE. 


education and with large business and social opportunities, he 
begins to realize how seriously handicapped he is through his 
failure to take advantage of a more general education while 
in college. 

**3. Unfortunately, today, we turn out in the majority of 
our institutions, a large percentage of men who will never be 
engineers. They belong to the general group of mechanics or 
mechanicians. This will probably always be true, but it seems 
a mistake to restrict and narrow the educational possibilities 
of the men who have the natural qualifications and capacity 
to handle an engineering course from a broader viewpoint 
than that of the mechanician. 

‘4. Realizing that courses in general engineering as tried 
at some other institutions had proved to be the waste basket 
into which lazy, inefficient men finally landed, thus giving 
the course a ‘black eye,’ I feel that if we introduce a course 
in general engineering, it should be somewhat on the follow- 
ing basis. 

‘*Instead of being the waste basket into which men unable 
to maintain themselves in the regular engineering courses 
were allowed to drift, the course in general engineering should 
be placed on a higher plane then the detailed, specialized 
courses. Only a limited number of students should be given 
the privilege of taking the course. It should be regarded as 
a mark of distinction to be approved for this course. 

‘*On this basis I believe that such a course could be made a 
very distinct success and would meet a very definite require- 
ment of the present day.’’ . 

Summing up the information received from seventeen in- 
stitutions, we find two which administer courses in general 
engineering at the present time, three which have had such 
and abandoned them for divers reasons and five which have a 
course of this character in contemplation. 

In this last group some will probably adopt a course rather 
of the industrial than of the general type. 

The following conclusions seem warranted by the data: 
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(a) The need is felt of a certain amount of general engi- 
neering and business training outside of the usual curriculum. 

(6) This need is to a degree met by the use of options and 
electives in the junior and senior years. 

(c) When a fairly liberal course in administrative or in- 
dustrial engineering is open to students, the need of the gen- 
eral course is not so evident. 

(d) The failure of general courses in the past has been due 
to the lack of a rigid, well planned course and to the over 
liberal use of options. 

(e) The subject of giving a broader training in engineering 
is one which is being largely considered by many of the lead- 
ing technical institutions. 
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GEORGIA TECH SECTION. 


BY R. R. KIRK, 
Secretary. 


Members and friends of the Georgia School of Technology 
Section of the 8S. P. E. E. were addressed recently by Mr. S. 
C. Coler of the Westinghouse Electric & Manufacturing Co. 
on ‘‘Opportunities for Technical Graduates in the Electrical 
Field.’’ Mr. Coler also called attention to some of the weak- 
nesses of the technical graduate from the employer’s point of 
view. 

America is taking her predestined place in world affairs; 
she is sending out increasingly her raw materials and her 
manufactured products; ships must be built and outfitted 
with improved machinery; harbors and docks must be built; 
the demand is to be increasingly great for men of resource 
and education to develop production and transportation to 
their utmost. 

The speaker believed that teachers in technological schools 
should emphasize fundamentals and also the economic aspects 
of engineering. Specialization can be overemphasizezd. The 
demand is for engineers, not for C.E.’s, M.E.’s, ete. 

The young engineer is often found to be lacking in the fol- 
lowing particulars: In native ability of the engineering kind; 
in judgment in practical matters; in a knowledge of men that 
enables one to work with them, and especially with workmen ; 
in a comprehension of the position occupied by the engineer 
in industrial society; in the ability to measure values; in 
observation ; in originality; in the sort of courage which en- 
ables one to accept responsibility; in a knowledge of business 
ethics ; in a proper conception of the importance of health as a 
factor in success. 
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These were presented as matters for teachers of engineers 
to consider. Some of them, it was believed, might be to some 
degree corrected by the teacher; others are perhaps beyond 
his control. But the teacher’s aim should be to prepare his 
students to take part in a work calling more and more insist- 
ently for originality, resource, breadth of view, and a gen- 
uinely scientific knowledge of fundamentals. 
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METHODS OF PREPARING REPORTS FOR 
TESTS IN ENGINEERING LAB- 
ORATORIES. 


BY H. H. FIKRER, 
Assistant in Mechanical Engineering, University of Illinois. 


One of the most important and to a great extent puzzling 
problems, with which those of us who are selected to guide 
the destinies of an engineering laboratory, is the matter of 
deciding upon a correct method of reporting a test. If the 
writer is to judge by his experience and his association with 
the laboratory staffs of some four or five of our state universi- 
ties, it can be safely said that at the beginning of each college 
year the main question to be discussed at the first statf meet- 
ing, is the one concerning report writing. Needless to say 
that a great many systems have been adopted and pursued for 
@ year or two and then abolished for the reason that the per- 
sonnel of the staff has changed and consequently the method 
of the ‘‘older fellows’’ must be done away with. Thus it is 
seen that it is greatly a matter of opinion. 

It is worth while to review briefly the outlines of some ar- 
rangements used in certain laboratories from time to time, 
and discuss the merits and shortcomings of each. 

Remembering that the students are to be taught the proper 
method of complying a report of a commercial test, the fol- 
lowing form may be considered. 

The report should be headed with some conventional form 
of introduction as given below: 


To THE EXPERIMENTAL ENG. LAB., 


Dept. oF MECH. ENG., XYZ/, A 
THE UNIVERSITY OF XYZ. Sept. 1, 1917. 
Gentlemen: 


I would respectfully submit the following report on 
(State here the title of the experiment) 
1. Object: State clearly and concisely the object of the experiment, 
and give the date om which the work was done. ‘ 
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2. Apparatus (a) Apparatus tested. Describe in a genral way the 
apparatus tested, making use of sufficient diagrams, photographs, blue 
prints, or sketches to make clear the arrangement of the apparatus. 
Where diagrams, etc., are used, give each a title, letter its parts, and 
refer to those parts by letter. All diagrams aid sketches should be in 
ink, not pencil. 

3. Method: Describe the method of performing the experiment or test, 
in making the test, describing any special forms. Where it seems desir- 
able, make use of photographs, diagrams, sketches, etc., as above. 

3. Method: Describe the method of performing the experiment or test, 
telling exactly what was done in carrying on the work. 

4, Data: Tabulate all data (this refers especially to observed data) 
in neat form in ruled columns on a separate sheet or sheets. Provide a 
proper explanatory title to each table, and head each column with name 
of observation and the unit in which it was measured. 

When indicator cards are taken, always include sample cards, firmly 
and neatly attached to a standard-size sheet, giving on each card enough 
data to identify it completely. 

5. Results: Under this head should be included: 

(a) Formule used, explaining how they are derived. 

(b) Sufficient computations with all operations indicated, so that the 
method of obtaining all results may readily be understood. 

(c) Final results in tabular form. 

(a) Curves where desirable, showing graphically the results obtained, 
These should be plotted on 8% x11 cotrdinate paper, punched on the 
left-hand side. Each sheet should be labeled, unless otherwise directed, 
take the dependent variable as ordinate, and as a rule place the zero of 
the curve on the curve sheet. Print the legend for the abscissa horizon- 
tally and that for the ordinate vertically, so that each reads away from 
the orgin. Always state the unit in these legends. Plot the curve to a 
reasonable scale, indicating the observed (or calculated) points by means 
of small circles, squares, etc. Usually a smooth curve does not have 
to go through all the points. 

6. Discussion: Give a brief summary of the experiment, eo atten- 
tion to the most important results obtained. Discuss any peculiarity of 
the results themselves; if too high or to low, discuss possible causes. 
Discuss anything tending to prove or disprove doubtful data. State 
what your results prove. If any laws are developed, state them. Com- 
pare with theory and standard practice and state whether or not the 
machine or equipment tested has fulfilled special requirements. In every 
case where quotations are used, the name of the authority quoted, and the 
reference, should be given. Respectfully submitted, 

(Signature). 
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The above form is no doubt one that if carefully and com- 
pletely followed out by the student will result in a satisfac- 
tory report. The most important element, however, which 
plays a large part in adopting a form such as the one under 
consideration, is time. If the student is to write such a re- 
port on every test that is run during the entire semester, will 
he be devoting such a large portion of his time to his labora- 
tory course that he must necessarily let some other course 
‘‘slide?’’ This has been the case at times. In order to take 
care of this point the above long and complete form could be 
tested to only a few of the tests made, say 2 or 3 during the 
semester. In that case it would be best to require this long 
form to be applied to one of the first tests in the course, then 
one about the middle and one towards the end of the semester, 
in order that the student may profit by the corrections made 
to the previous report. Another way to require less outside 
time from the student in preparing such a report is to allow 
him a number of laboratory periods after the period in which 
the test was run, to compute the results, plot curves, make 
sketches and diagrams, leaving only the descriptions of the 
apparatus, method of procedure and discussion of results to 
be written during study hours outside of the laboratory. 

It is interesting to notice the conventional form of intro- 
duction used in the above outline. While some such begin- 
ning would be essential in commercial reports, the opinion of 
the writer is that a letter would accompany the report when it 
is submitted and contain this section more properly. 

Under the title of Apparatus it will be seen that photo- 
graphs are made use of. While photographs of the unit tested 
equipped with the testing apparatus provides a very conveni- 
ent means of showing the set up of the test, it is very doubtful 
whether the student profits to any large extent from examin- 
ing the photographs, marking the various parts with different 
letters and tabulating the names of these parts corresponding 
to the letters placed on the picture. Opinions differ on this 
point very greatly, and the writer begs to discuss this part of 
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the report by merely submitting his personal opinion. Ex- 
perience has shown that requiring the student to draw a line 
diagram of the unit or units tested showing pipe lines, belting 
and similiar attachments, while requiring a considerable 
amount of time, is liable to be of greater service in giving the 
student a better knowledge of the equipment he tested than a 
photograph would. To save time, a cut of the line diagram 
of the apparatus tested can be supplied to the student, which 
would appear in the final report. In a number of laboratories 
neither a photograph or a line diagram is used. In deciding 
the necessity of using some kind of a cut of the apparatus 
tested, it should be remembered that the function of laboratory 
instructors is not merely to have the students take readings 
of pages, thermometers, speed counters, and the like and then 
proceed to the computing room and make his calculations. 
This only constitutes a small part of the work, for the student 
usually is taught in some previous theoretical course how to 
make these computations. A great deal of attention should be 
given to the methods of taking readings, the function of each 
measuring device used, the way in which that device is con- 
nected and its point of location, so that the student may learn 
just as much on the laboratory floor as he does in the class- 
room. One of the main weaknesses of our present laboratory 
systems is that everything is made ready for the student, so 
that he never gets any experience in preparing a machine for 
a test, nor is it impressed upon him that making preliminary 
tests are absolutely essentials. In fact in many cases the stu- 


dent is not acquainted with the method of starting and stop- . 


ping the machine he is testing. Is it any wonder then that 
some of our graduates would be completely at sea if he were 
to be obliged to organize a test and make a report of his work? 
It must be admitted that to cover the various types of ma- 
chines in a certain line, a large number of tests must be made 
during the time allotted to laboratory practice, but no doubt 
it would be more advisable and essential that to make fewer 
tests and spend enough time on each test for the student to 
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receive a complete understanding of the test methods em- 
ployed, and the general purpose of the test, rather than have 
a large number of tests and devote a very small amount of 
time to essential fundamentals. The modern trend in the re- 
vised engineering courses is not to devote a great deal of time 
to specialization, but to give the student a good, solid, generat 
fundamental course in engineering upon which he may build 
after he finds his choice for specialization when he has had 
more of the particular kind of experience necessary in that 
field. It seems that some such reasoning may well be applied 
to laboratory practice, for one who is familiar with methods 
of testing, and who has been taught to cultivate accuracy and 
neatness in work, is much more liable to make a success as 
an experimentor than one who has specialized in testing a 
certain line of machinery, or one who has had in his training 
been allowed to make tests of a large variety of machines, but 
has little knowledge of fundamentals. 

The third part of the outline is no doubt essential whether 
a mere laboratory or a commercial report. Methods used in 
conducting the test must be explained if one is to be able to 
account for certain points in the results which may not be 
self-explanatory. 

Passing on to the fourth part, we come to a very important 
point. The matter of teaching students how to take neat and 
accurate readings is by no means an easy one. The observed 
data or the data taken on the test should be kept on sheets as 
specified in the form under consideration. One of the best 
methods of taking the readings is to provide a general log 
sheet, on which should appear neatly tabulated all the read- 
ings taken during the test. In case a complete report is to be 
made of the test, a tracing and blue print can easily be made 
of this log sheet and each student on the test be provided with 
acopy. Furthermore having all the data on one sheet, where 
it can be totaled and averaged, diminishes the chances for one 
or a few of the various station logs sheets to get lost and 
therefore make the whole test useless. Without further dis- 
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cussing the above form, it is worth while to consider very 
briefly the following outline: 
**Section 1. This includes: 

(a) Object of the test. 

(b) Performance guarantees which the equipment is 
supposed to meet. 

(c) Summarize the most important test results, and state 
your conclusions concerning same. 

‘*Section 2. This includes: 
(a) Curves or graphical log sheets. 
(b) Data and results sheets. 
3. This includes: 

(a) Description of test including the apparatus as tested 
and the methods employed in testing, also sketches 
and diagrams. 

(b) A brief discussion of any special methods used or 
unusual conditions existing during test. 

‘Section 4. This includes: 

(a) Sample calculations. 

(b) Indicator cards.’’ 

It will be seen that this outline is similar to the one previously 
presented, containing almost the same items and differing 
only in the matter of arrangement. 

The writer would recommend this arrangement as in his 
opinion it represents more nearly a commercial type of report 
if complied in the order shown. Attention could be called to 
Section I. part (b) and part (c), which did not appear in the 
first outline considered. The advisability of stating the 
guarantee which the equipment is to come up to goes without 
saying. One who is in the position of buyer, no doubt ought 
to be informed of the guarantee under which the particular 
piece of equipment is to be sold. 

Part (c) is more or less an answer to part (b). This sec- 
tion should not contain any more results than what is in- 
cluded in guarantee. If part (c) contains the proper results 
and a precise conclusion includes a recommendation concorn- 
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ing the equipment, the rest of the report may in many cases 
become a minor part. 

Section 2 in two parts contains what is no doubt the next 
important section of a commercial report. If one is not con- 
vineed by the contents of section 1 and has a desire to further 
investigate; parts a and b of section 2 will no doubt give 
valuable information and show the performance of the ma- 
chine, tested. : 

Sections 3 and 4 are contained in the form previously dis- 
eussed. The only difference is the order in which they ap. 
pear. Section 3 is essential as far as a complete report is con- 
cerned, but could be omitted from a commercial report but 
must be ineluded in a report made by students if the instructor 
is to be able to trace out an error. 

Part (b) of Section 4 of course should be included in either 
case. 

The above discussion does by no means exhaust the subject 
and solve the problem. Conditions, such as the number of 
hours devoted to laboratory work, the equipment available 
for testing, and the theoretical courses a student takes in his 
curriculum has a great deal of effect. With the amount of 
time usually available for laboratory work the student can 
not be taught correct English. It would be advisable to have 
a course some where in the students’ schedule when he can be 
taught to compile a commercial report. This course for engi- 
neering students, should deal with engineering subjects and 
preferably should be taught by one who has made a study of 
writing engineering reports. 

The courses taught in the class room when the theory is 
expounded upon the apparatus the student is to test when he 
enrolls in the laboratory course, should so correlate with the 
laboratory course that time ought not to be spent in the labora- 
tory in repeating the theory. The matter of corrolation is 
important and it is safe to say that one can easily find a good 
deal of repetition in courses at the present time. 
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PRELIMINARY REPORT OF THE COMMITTEE 
NO. 11-A, PHYSICS. 


The work of the Committee of Physics has reached a stage 
where a review of its endeavors should be given and a recom- 
mendation made to the Society for future action. The pres- 
ent Committee was appointed in 1916. It found that its 
predecessor had presented an excellent report which con- 
tained the results of a survey of the courses in physics in the 
various engineering colleges and certain important recom- 
mendations. Your Committee proceeded to ascertain in what 
direction the greatest assistance could be rendered to instruc- 
tion in physics and it decided that correlation of the course in 
physics with subsequent courses using the fundamental prin- 
ciples of physics would be the most valuable contribution the 
committee could make in the work of the Society. 

On March 15, 1917, the Committee on Mechanics, through 
its chairman, Professor E. R. Maurer, agreed to a joint effort 
in codperation which may be described as the ‘‘ preparation 
of a syllabus on mechanics’’ as a highly ‘‘desirable method of 
influencing the codperation which should exist between the 
two courses in mechanics.’? The Committee on Physics was 
to prepare the physics portion of the syllabus and the Com- 
mittee on Mechanics was to prepare the material for the 
course in mechanics. The order of presentation of the topics 
of the syllabus was to be merely that of convenience, emphasis 
being placed on subject matter rather than upon order of pre- 
sentation. 

The Committee on Physics prepared its portion of the sylla- 
bus which was submitted to the Committee on Mechanics on 
December 6, 1917. The form of the ‘‘Content’’ was an alpha- 
betical list of subject matter, with all formule, units and even 
the nature of the problems, the latter appearing each one in 


406 


COMMITTEE NO. 11-a, 


its appropriate place. Suitable cross references were made, 
so that it was possible to ascertain quickly just what was sup- 
posed to be taught in the first general course in physics on the 
subject of mechanics. The effort of the Committee was to be 
brief, to be concrete and specific, to avoid ‘‘methods of presen- 
tation’’ and the arguments resulting therefrom and to fur- 
nish a clear picture of what should be expected of the first 
course in physics. In the relatively brief time between De- 
cember, 1917, and June, 1918, no report was made by the 
Committee on Mechanics to the Committee on Physics as to 
the progress of the proposed syllabus. 

On December 19, 1918, the Committee on Physics resub- 
mitted the ‘‘Content’’ to the new Committee on Mechanics 
and Hydraulics, recently appointed. The latter Comittee 
considered the original proposal and reported back to the 
Committee on Physics on May 19, 1919, that the Committee 
on Mechanics and Hydraulics seemed to be in favor of co- 
operation. No further report was had from this Committee 
until the chairman of the Committee on Physics requested a 
conference with the Chairman of the other Committee. Then 
the latter consulted with a member of his Committee and 
several others and formulated a tentative report indicating 
that the codperation as proposed was inappropriate. But 
later, on May 3 and 4, the chairman of the two committees 
had an extended conference which very naturally brought 
about a better understanding as to what the Committee on 
Physies hoped to accomplish by its plan of codperative effort. 
The chairman of the Committee on Mechanics and Hydraulics, 
Professor O. H. Basquin, was not convinced that the exact 
plan proposed by the Committee on Physics was the best to be 
had. No future plans were laid as to a joint action of the two 
committees because of the short time remaining before the 
annual meeting. 

The Committee on Physics wishes to present to the Society 
briefly its defense of the plan of codperation described and the 
possibilities of correlation arising from its application. The 
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basis of the argument presented briefly, and hence inade- 
quately, is as follows: 

1. All efforts at codperation must have as a basis relevant 
facts; this is the starting point of all endeavor in which the 
scientific method is used. 

2. The most important information that should be available 
as a basis of codperation in and consequent correlation of the 
two courses of mechanics, is the content of the two courses. 

3. Such information should be in reference form. This 
could be accomplished by the completion of the alphabetical 
topic list described above, the ‘‘content’’ of the mechanics 
course being placed perhaps in a parallel column with the 
content in the physics course. This would make the informa- 
tion desired available with a minimum expenditure of time. 

4. From such information immediately would arise definite 
possibilities of correlation as illustrated by the following at- 
tainments: 

(a) The securing of more appropriate emphasis in the 
physics course. 

(b) The saving of time and improvement of results in the 
mechanics course through the utilization of review as such. 
Other possibilities will occur at once to a teacher in either 
course. 

The chief arguments against the form of codperative effort 
proposed are as follows: 

1. Instructors in mechanics and physics are fairly well 
satisfied with conditions as they are. The reply is that it is 
not the satisfaction of the instructor in which the Committee 
should be interested, but the fact that the student takes two 
succeeding courses in the same subject between which no 
effort at correlation has been made by the Society. 

2. Codperation can be had in any institution where the in- 
structors desire it and such a plan as proposed is not neces- 
sary. The answer is that the Committees’ work is that of the 
Society, that, truly, the Society is not necessary, but that each 
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Committee should endeavor to make the Society as effective 
as possible in improving engineering education. 

3. Instead of the proposed plan it may be better to formu- 
late a general plan and let each institution carry it out as suits 
individual preference. The answer is that the Committee on 
Physics does not favor advice, but rather a constructive piece 
of work of a concrete character, believing that this is a kind 
of a contribution that the Society should make. 

In this connection, your Committee calls attention to the 
fact that at the Virginia meeting in 1916, it was moved by 
Professor Greene, seconded and carried, that ‘‘It is the sense 
of this meeting that the Committee on Mechanics in the pre- 
paration of its syllabus hold conferences either by letter or at 
meetings with the Committee on the Teaching of Physics.’’ 

A further word in reference to correlation might make 
clearer its meaning and its need. Correlation between courses 
articulates instruction by eliminating gaps and inconsisten- 
cies between them. It makes the work more interesting to the 
student and it tends to economy in his time. It enables an 
instructor to do better work; it gives him definite information 
regarding the previous intellectual attainments of his stu- 
dents, and it shows him what they will be called upon to do 
in future courses. He is able, therefore, to give them instruc- 
tion that is adapted to their preparation, and to the demands 
of other instructors. He is able to review old material as such 
and thus greatly aid its retention by the student. 

Moreover, the instructors in any one department develop 
departmental ideals and traditions, and methods of teaching 
and establish the ground covered largely independent of other 
departments; they feel pride in their own department; they 
concentrate upon their own work; they think they have not 
time to understand the points of view of other departments. 
A feeling of mutual distrust naturally arises and some degree 
of isolation ensues; isolation is the opposite of correlation. 

Your Committee wishes to express the opinion, based upon 
the thought given the matter and upon its experience in 
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working with another Committee, that the correlation of the 
course in physics with subsequent courses in which the funda- 
mentals of physics are used is highly important; that the 
Society should appoint a Special Committee for the purpose 
of making a report upon the subject; that this report should 
describe the desired correlation in mechanics in such a man- 
ner that the report can be applied directly without requiring 
each institution to work out, ab initio, its own plan, that the 
report should be concrete in at least one subject, mechanics, 
and that it include a statement of the practicable ways and 
means of securing correlation in other subjects as well. 

Your Committee therefore recommends that the Society 
authorize the appointment of a Special Committee whose duty 
shall be to make a report upon the correlation of the course 
in physics with subsequent engineering courses, particularly 
that in mechanics. 


PRELIMINARY REPORT OF COMMITTEE 
NO. 12, ENGLISH. 


The following communication was sent to deans and heads of 
English departments in the various engineering colleges rep- 
resented in the S. P. E. E. membership. As will be noted 
from the topics given, the object of this particular inquiry 
was to learn the policy of the several institutions with regard 
to English literature and to other non-technical subjects more 
or less closely related to the work of the English department. 
Topic No. 6 belongs to a separate investigation, on which a 
special report will be made at the 1920 session of the Society. 


To THE DEAN OR THE HEaD OF THE DEPARTMENT OF ENGLISH IN THE 
ENGINEERING COLLEGE. 

The Committee on English of the Society for the promotion of En- 
gineering Education wishes to ascertain as fully as possible tha present 
status of what may be called ‘‘liberal’’ studies, and particularly those 
which are directly in charge of the English Departments in the various 
Engineering Colleges. Although part of this information is found in the 
college catalogues, it is desirable that the brief official announcements 
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be supplemented with statements of policy and procedure. To this 
end, the Committee would like to have not only statistical data but also 
eomment from those who are responsible for the curriculum. The sug- 
gestions given below should therefore be regarded as an invitation to 
discuss these and other phases of the subject, and not as a questionnaire 
to be answered briefly and categorically. The Committee will be glad 
to have replies reach the Chairman if possible before May 10, 1920. 
Supplemental answers after that date, however, will be acceptable. 

1. Amount of time given to literature and literary composition in the 
course in engineering. 

2. Recent changes of policy, if any, affecting the amount or character 
of instruction in humanistic subjects. (Include History, Political 
Science, etc.) 

3. Most successful methods which have been found for presenting the 
‘*liberal’’ or broadening subjects to engineering students. 

4, Attitude of students toward such instruction. 

5. Attitude of instructors in Technical Departments. 

6. Qualifications sought in a teacher of English for Engineering stu- 
dents. 

CoMMITTEE No. 12, 
C. W. Park, Chairman, 
University of Cincinnati, 
FRANK AYDELOTTE, 
Massachusetts Institute of Technology, 
Sapa HARBARGER, 
Ohio State University, 
J. R. NELSON, 
University of Michigan. 


Symposium oN ‘‘LiperRAL’’ Stupies FoR ENGINEERING 
STUDENTs. 


Statistical matter will be included in the later report, but 
for this brief preliminary statement, it seems advisable to cite 
only general expressions of attitude and policy. In order to 
stimulate discussion, a symposium of typical comments com- 
plied from the answers is here presented : 

Parallel with the course in English during the Freshman Year runs a 
course in the History of Civilization. In the Sophomore Year Political 
Science and History of Recent Times are parallel courses to the English 
course. In this way we have successfully introduced certain ‘‘liberal’’ 
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subjects into the engineering curriculum. Following these courses, the 
thread of liberal subjects is maintained during the Junior and Senior 
years by couses in Economics, Logic, and Psychology. The method 
found most advantageous is the lecture. It is a relief to engineering 
students from their mathematical, physical, and shop studies, to attend 
once or twice a week a good lecture on some liberal, broadening subject. 

The instructors in charge of these courses do not hesitate to introduce 
outside matters into the courses when some topic appears to be of value 
to the students. 

The attitude of the students towards such instruction is very good. 
The upper-classmen are especially fond of these two lecture hours per 
week. The instructors in all the technical departments are also very 
sympathetic towards these courses. Upon the whole, they have proven 
very attractive both to students and faculty and they have had a marked 
success in our institution. 

DEAN Morrison, 
Armour Institute of Technology. 


The most successful methods for presenting ‘‘liberal’’ subjects to 
students in the Engineering School have been found not to differ, in any 
essential respect, from those adopted in dealing with students in the 
College of Arts. 

Students in engineering are responsive to liberal studies and their 
work compares favorably with that done by students fom other schools. 
It is not true, as sometimes stated, that undergraduates in technical 
schools are hostile to humanistic subjects. 

The spread, among the most influential members of the profession, of 
enlightened views with respect to the function of the engineer as a re- 
sponsible member of society is wholly favorable to the promotion of 
liberal studies in technical schools and is already having its effect on the 
attitude of both instructors and student body. It is perhaps needless to 
point out that the movement will probably prove retroactive and that, by 
the infusion of broader ideas, the teaching of technical science itself will 
ultimately be informed with a more liberal spirit than has characterized 
it hitherto. 

PROFESSOR DANIEL E. OWEN, 
Department of English, Towne Scientific School, University of Penn- 
sylvania. 


We should like to increase the amount of time given to this subject 
and we hope to be able to do so in the near future. The difficulty in the 
way is the crowded condition of the time-table, rendering it hard to find 
additional time without unduly burdening the student. We have recently 
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extended our course on Economics in the Faculty, and have included in 
it certain subjects which are sometimes classed under the head of Politi- 
eal, Science. 

It is somewhat difficult to convince the students of the necessity of the 
study of the English language, since they are apt to feel that purely 
technical subjects are more important. I think, of recent years, how- 
ever, by clearly putting the facts of the case before them, that students 
have been won to a more general appreciation of the importance to them 
of possessing a good knowledge of their own language and of acquiring 
the ability to use it. 

Frank D, Apams, Acting Principal, 
McGill University. 


The attitude of the instructors in technical departments toward Eng- 
lish and Economics is altogether friendly. Every one realizes the im- 
portance of the subject. There are some differences of opinion as to 
how they should be taught, but every one believes in them as a necessary 
part of the engineer’s training. 

DEAN RAYMOND, 
Iowa State University. 


I understand by ‘‘ humanistic elements’’ those elements in the course 
which would tend to broaden the student’s general knowledge and to 
interest him in subjects outside his immediate technical fields, In the 
first place, throughout the course in Freshman English every effort is 
made to induce the students to do general reading, as we call it, in a 
rather large selected library of first-rate books. In general, students are 
encouraged to choose their reading as suits their inclination from this 
highly selected library. We do, however, attempt to induce the student 
to read in different fields and in different types of literature, so that by 
the end of the year he will have had a taste of various kinds of writing 
and some initiation in different fields of thought. This reading of which 
I speak is included under what is generally called ‘‘ collateral reading.’’ 
Within the course itself the liberal elements are less represented in the 
first semester than in the second, since our effort in the first semester is 
necessarily directed toward overcoming the student’s elementary faults in 
composition. Still even in the first semester a considerable amount of 
good selected expository reading is associated more or less closely with 
the class work. It is in the second semester, however, that the liberal 
elements in the course are chiefly represented. The course in the second 
semester consists, on the one hand, of a regular scheme of theme writing, 
one theme weekly, and on the other hand, in the accompanying reading 
of a limited amount of classical English prose. In the current semester 
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this prose consists of the first chapter of Matthew Arnold’s ‘‘ Culture and 
Anarchy,’’ Emerson’s ‘‘Self-Reliance,’’ an essay of Ruskin’s and an 
essay of Stevenson’s. This limited amount of reading is read in the 
classroom with uncommon minuteness and much opportunity is given for 
the discussion of ideas which may arise. Through this means students 
are bound to come into contact with a considerable variety of important 
ideas, ideas which not infrequently are made the subject matter of their 
own compositions. I should add perhaps that we are extremely pru- 
dent in making use of his subject matter for work in composition, since 
we insist on the student making direct application to his own experience 
of the ideas which he presents. 
PROFESSOR FREDERICK A. MANCHESTER, 
Department of English, University of Wisconsin. 


The principal change in the administration of English is the examin- 
ing of Freshman students on entrance and the placing of those deficient 
in English in a separate class. As a rule, these deficient students would 
be debarred from foreign language and would be required to take addi- 
tional work in English. There is a decided tendency at present toward 
giving more opportunity to students in the Junior and Senior years for 
the study of the so-called humanities and to offer courses in technical 
English, and Industrial Economics which shall apeal to engineering stu- 
dents; these latter, however, to be mainly elective. 

It seems to me success in teaching these subjects to engineers depends 
on making them more applicable to their particular work and giving 
practical applications in connection with the course. The student will 
much more readily take technical or journalistic English than a course 
in English poetry and prose. 

The attitude of the student is not hostile but rather inclined to be 
utilitarian. He usually lacks interest in a subject whose application he 
can not foresee. 

The general attitude of instructors in technical departments is favor- 
able to broadening of the engineering course, as they realize from their 
own experience the deficiencies which handicap the engineer at present. 

DEAN BENJAMIN, 
Purdue University. 


I have noted no especially successful method for presenting ‘‘liberal’’ 
or broadening subjects to engineering students. As a matter of tactics, 
rather than method, I believe in presenting the opportunity for such 
work to engineering students in their Junior and Senior years rather 
than earlier. The opportunity is then much more likely to attract them. 

Upper classmen in engineering are, to a very large extent, willing and 
even desirous of studying other than technical subjects, if the opportunity 
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for such study can be found. First- and second-year men are generally 
either indifferent or disposed to avoid as much as possible contact with 
other than engineering subjects. 

Instructors in the technical departments are, in general, favorable to 
broadening the engineering curricula if possible but have come to the 
conclusion that a four-year course offers little opportunity for such 
broadening except at the expense of essential technical subjects. 

DEAN 
University of Nebraska. 


Recent changes in policy include: 

(a) The increase of required work in English, I believe the amount 
of such work as shown in (1) is unusually large, being about ten per 
cent. of the total work required for graduation. 

(b) The introduction of a required course in Citizenship, 3 hours a 
week, for one term, in the Junior ear. 

(c) The introduction of an elective course in Modern European His- 
tory, 3 hours a week for one term, in the Junior year. 

Informal lectures, assigned reading and written discussions. 

Students are inclined at first to minimize the value of the liberal 
studies, but later on show considerable appreciation. 
DEAN PURYEAR, 
Texas A. and M. College. 


A majority of the older men on the faculty of the College of En- 
gineering desire that our students take up seriously work in English, 
philosophy, economics, psychology, sociology, ete. I know that many of 
us urge them to give some consideration to questions not regularly in- 
corporated in the engineering curricula, but which are of interest to well- 
educated men. 

DEAN RICHARDS, 
University of Illinois. 


Question No. 3: Since these subjects belong to the College of Arts and 
Science primarily and very few engineering students take them in pro- 
portion to the total enrollment in such courses, the methods of presenting 
these subjects have usually been as customary for Arts and Science stu- 
dents with little attempt to adapt them especially to the needs of tech- 
nical students. This will not be true of the new course, Introduction to 
Economics, which is designed especially for engineers. 

The attitude of instructors in technical departments: Most of our en- 
gineering instructors are glad to have the students elect the above types 
of courses, but there has been little disposition to attempt to cut down 
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the requirements in technical courses to make room for the more liberal 
electives. AcTING DEAN BOAREMAN, 
University of Nevada. 


Most successful methods which have been found for presenting the 
‘‘liberal’’ or broadening subjects to engineering students: The most 
successful methods which have been found are the employment of really 
first-class professors to give the workmen who know what they are teach- 
ing and have personality which will inspire the students. In addition 
we conduct what might be described as almost a propaganda to influence 
students to enter these lines of work. 

Attitude of students toward such instruction: The attitude of the stu- 
dents generally reflects the ability with which the work is presented. 
There seems to be increasing interest of engineering students in broader 
and more liberal training. Left to themselves, engineering students are 
slow to see the merit of non-technical work. 

DEAN MARSTON, 
Towa State College. 


There is a wide variety of opinion as to the best methods of presenting 
the so-called liberal subjects to engineering students, but there is un- 
animous agreement on one point and that the first essential is a sympa- 
thetic attitude on the part of the teacher toward the aspirations of the 
student, whatever they may be. If they are not of the highest type, this 
sympathetic view point is absolutely necessary to enable the teacher to 
lead the student into some other and better state of mind. 

McCavustTLANp, 
University of Missouri. 


Besides the liberal studies as indicated above, we are encouraging our 
engineering students to take additional work in English, history, civics, 
and journalism. The records in my office show that at least three- 
fourths of the engineering students who have graduated during the past 
four years took one or more additional courses in the above liberal 
studies. Our engineering students are particularily interested in adding 
to their assignments such subjects as business English, advertising, oral 
English, money, and banking, sociology, technical journalism, and Span- 
ish. Our students seem to show a splendid attitude particularly during 
their junior and senior years towards the so-called liberal studies, and 
we have little difficulty in convincing them of the importance of adding 
as many such subjects as possible to the required subjects in their curri- 
culum. 

DEAN POTTER, 
Kansas State Agricultural College. 


416 


f 
| 
| 
{ 
j 
| 
|| 


COMMITTEE NO. 22, INTELLIGENCE TESTS. 


The tendency recently has been to introduce as much elective work in 
humanistic studies as is possible in the rather rigid confines of the en- 
gineering courses. On page 28 of the current catalog you will see that 
economies is required of the juniors in the C.E. course and that six hours 
of electives are open to seniors, three being required. Formerly very 
little choice had been given here. 

After many years of experimenting I have found that the most suc- 
cessful method of presenting literature and advanced English reading is 
to get the message home and to treat technique only incidentally. I 
never lose sight of the fact that the men are training to be engineers but 
T also assume that they have certain definite human and social interests 
through which literature can be made to appeal to them. 

PROFESSOR JAMES W. TUPPER, 
Department of English, Lafayette College. 


With grateful acknowledgment of the codperation of the 
men- whose remarks are quoted above, and of others whose 
contributions will be noted in the later report. The Com- 
mittee submits the foregoing preliminary statement. 

C. W. Park, Chairman. 


COMMITTEE NO. 22, INTELLIGENCE TESTS. 


The report of Committee No. 22 on Mental Tests for en- 
gineering freshmen, which will be presented at the June Con- 
vention of the Society, will not be ready in time for the May 
issue of the BuneTIN. However, the report will be similar to 
that which has already been prepared for the engineering 
freshmen at Carnegie Institute of Technology. This local re- 
port is therefore submitted for the May BULLETIN as a sample 
of the type of analysis for which the data from all the forty- 
eight participating colleges is now being studied. The con- 
vention report will be a summary of the various local reports. 
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Reports oF MENTAL TESTS IN THE DIVISION oF ENGINEERING 
AT CARNEGIE INSTITUTE OF TECHNOLOGY, 
PITTSBURGH, Pa. 


Freshmen, Autumn Quarter, 1919. 


This report concerns the findings in the six tests that were 
given the engineering freshmen under the auspices of the 
Society for the Promotion of Engineering Education. It has 
special reference to the standing in the tests of those students 
who have dropped out from college for various reasons dur- 
ing the first quarter. It is therefore only a preliminary re- 
port. The complete records of withdrawal for the first year 
will be evaluated next summer. The scholarship records for 
the first quarter will be evaluated in terms of points for qual- 
ity and the relationship between points for quality and the 
test scores will be compared as soon as the quality points are 
available. 

We are here interested in knowing particularly the test 
scores of the students who dropped out for poor scholarship, 
those who were transferred, and those who withdrew for other 
reasons. 

The results are listed for each of the six tests separately 
and also for the six tests combined. The interpretation of the 
table is as follows: 

Test I (Arithmetic Problems) was given to 473 students. 
After scoring these test papers the class was arranged into 
four quarters according to this test. This divides the class 
into four equal quarters with 118 students in each quarter as 
indicated in the table. Note that of the 44 students dropped 
for poor scholarship during the autumn quarter 25 of them 
are found in the lowest quarter, 10 in the third quarter and 
only 4 in the highest quarter. These figures are found in the 
second column. 

The third column shows the distribution of the students 
transferred to the Industries School. Of the 16 students so 
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transferred, 12 were in the lowest quarter of the Arithmetic 
Problems Test and 3 were in the highest quarter. 

Of the 37 students who were withdrawn for reasons other 
than scholarship, 18 were in the lowest quarter according to 
the Arithmetic Test while only 3 were in the highest quarter. 
These facts are found in column 4. 


TABLE I. 
1 2 | 3. 5. 6. 
| 68 | & 
sa | 33 | 
ay | | | 58 3 
Test I, ARITHMETIC: 
Highest quarter. ............. 118 4 3 3 91 10 
Second quarter............... 118 5 0 8 89 13 
118 10 1 8 84 19 
Lowest quarter .............. 118 25 12 18 53 55 
Test II, ALGEBRA: 
Highest quarter. ............. 118 4 4 8 87 16 
Second quarter............... 118 3 1 4 93 8 
118 24 1 6 74 31 
Lowest quarter .............. 118 13 10 18 65 41 
Test III, Geometricat Con- 
STRUCTION: 
Highest quarter.............. 116 2 0 4 95 6 
Second quarter...............| 116 4 4 4 90 12 
116 13 5 11 75 29 
Lowest quarter .............. 116 23 7 12 64 42 
Tust IV, INTELLIGENCE: 
Highest quarter.............. 118 5 3 5 89 13 
Second quarter...............] 118 5 0 7 90 12 
pe ee 118 15 6 12 72 33 
Lowest quarter .............. 118 19 7 13 66 39 


In column 5 we have the probability of remaining in good 
standing at the end of the autumn quarter. This is simply 
the ratio of the number of students in good standing to the 
total number of students. This ratio has been calculated 
separately for each of the four quarters of the class. Thus, 
the probability of remaining in good standing is 53 per cent. 
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for the lowest quarter and 91 per cent. for the highest quarter. 
This means that if a student is in the lowest quarter of Test I, 
Arithmetic Problems, his chances are 53 out of 100 of remain- 
ing in good standing at the end of the autumn quarter. On 
the other hand, if a student is in the highest quarter of his 
class in Test I, Arithmetic Problems, his chance of remaining 
in good standing at the end of the autumn quarter is 91 per 
cent, 


TABLE II. 
1 2 3. | 6. 
62 | | $8 | Sa 
B gg s| § 
a: | £2 | | 
es | 22 | | 
A 5 & 
Test V, Puysics: 
Tlighest Quarter ............. 118 5 0 6 91 11 
Second Quarter.............. 118 10 0 6 87 16 
pT ere 118 8 5 10 81 23 
Lowest Guarter .........c.00- 118 21 10 14 62 45 
Test VI, GeneRAL TECHNICAL | 
INFORMATION: 
Highest Quarter ............. 118 5 0 8 89 13 
Second Quarter .............. 118 11 2 2 87 15 
118 10 4 7 82 21 
Lowest Quarter.............. 118 17 9 19 62 45 


RANK ACCORDING TO MID PERCENTILE OF ALL SIx TESTS. 


Highest Quarter ......00sceccess 116 2 1 5 93 8 
116 5 0 7 #89 12 
116 24 11 19 53 


In column 6 we have the total number of students with- 
drawn for various reasons and their frequency of occurrence 
in the four quarters of the Arithmetic Test. There are five 
times as many students withdrawn out of the 118 in the lowest 
quarter according to the Arithmetic Test as in the same num- 


420 


| 
i 
| 
| 


COMMITTEE NO. 22, INTELLIGENCE TESTS. 


ber of students in the highest quarter according to the Arith- 
metic Test. 

There are six times as many students dropped for poor 
scholarship in the lowest quarter of the Arithmetic Test I as 
in the highest quarter of the same test. 

The same type of analysis is carried out for each of the six 
tests. Thus in Test II, Algebra, we have 13 students dropped 
for poor scholarship from the lowest quarter of this test 
whereas only 4 were dropped for poor scholarship in the 
highest quarter of the Algebra, Test II. 

Test III, Geometrical Construction, is one of the best tests 
in the series. If we divide the class into four equal groups 
based on the score in Test III, Geometrical Construction, we 
find that 23 students were dropped for poor scholarship out 
of the lowest quarter in the Geometry Test whereas only 2 
were dropped from the highest quarter. There are 10 or 12 
times as many students dropped for poor scholarship from the 
lowest quarter of this test as from the highest quarter. These 
facts are shown in column 2 for Test ITI. 

In column 6 for Test III we find that 42 students in the 
lowest quarter of Test III withdrew for various reasons 
whereas only 6 students from the highest quarter withdrew. 

From column 5 for Test III we find that if a student ranks 
in the highest quarter of his class in the Geometrical Construc- 
tion Test the chances are only one in 20 that he will withdraw 
for any reason during the first three months. But, if the 
student ranks in the lowest quarter of his class his chances 
are 13/20 that he will withdraw during the first three months. 

If we arrange all the scores in the Intelligence Test IV in 
order from the highest to the lowest for the freshman class 
and then divide the class into four equal parts we find that 19 
students were dropped for poor scholarship in the lowest 
quarter and only 5 from the highest quarter. In other words 
4 times as many students are dropped for poor scholarship in 
the lowest quarter according to the Intelligence Test IV as 
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are dropped from the highest quarter according to the same 
test. 

Column 6 of Test IV shows that 39 students who ranked 
in the lowest quarter in the Intelligence Test withdrew for 
various reasons whereas only 13 from the highest quarter 
withdrew. 

Test V, Physics, shows practically the same relation. Here 
we find that there are four times as many students dropped 
for poor scholarship from the lowest quarter in the Physics 
Test as are dropped for poor scholarship from the highest 
quarter of this test. See column 2, Test V. The total num- 
ber of students withdrawn for various reasons from the low- 
est quarter of Test V is 45 whereas only 11 students from the 
highest quarter of the Physics Test withdrew during the first 
three months. 

Test VI, Technical Information Test, shows again the same 
general relation. Seventeen students in the lowest quarter ac- 
cording to the General Technical Information Test.were drop- 
ped for poor scholarship whereas there were only 5 from the 
highest quarter of this test who were dropped for poor 
scholarship. The other parts of the table are self-explanatory. 

I wish to call your attention especially to the last table 
summarizing the results according to the mid percentiles of 
all tests. The mid percentile is the combined rank given to 
each student and is based on all six of these tests. The whole 
class is divided into four equal groups on the basis of all 
these tests. Inspection of this table shows that of the 44 stu- 
dents who were dropped for poor scholarship and for whom 
we have complete records in all six tests, 24 were in the lowest 
quarter of the class according to the average of the six tests. 
Only 2 students were in the highest quarter according to the 
same criterion. Eleven students from the lowest quarter were 
transferred to other departments whereas only 1 student from 
the highest quarter was transferred. Among the students 
withdrawn for reasons other than scholarship 19 were in the 
lowest quarter, whereas only 5 were in the highest quarter. 
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EDITORIALS. 


If we divide the class into quarters on the basis of the average 
on all these six tests there are 6 times as many students with- 
drawn for various reasons from the lowest quarter in the tests 
as in the highest quarter of the tests. The frequencies are 
respectwely 54 and 8. 

While this report is based only on the first three months of 
the year the results are so insistent and uniform with all of 
the tests and with the several criteria that there is little doubt 
about the diagnostic value of these tests as criteria for admis- 
sion. 

A similar analysis is being made for each of the forty-eight 
participating engineering colleges and a summary of these 
reports will be presented at the June meeting of the Society. 

L. L. THurston, Chairman. 

Depr. OF PSYCHOLOGY, 


CARNEGIE INSTITUTE OF TECHNOLOGY, 
PITTSBURGH, PENNNA. 


EDITORIALS. 


Spirit of Codperation.—Codperation is essentially an engi- 
neering term since only by codéperation can engineers accom- 
plish results. Engineering teachers are using this means more 
than ever. The keynote of the forthcoming meeting of this 
Society is Codperation. There is to be held in Washington 
shortly, a conference of a large number of national and local 
engineering societies, where an attempt will be made to co- 
ordinate these societies so that they may codperate with each 
other in promoting the welfare of the societies and the individ- 
uals which compose them. 

Coéperation of the engineering schools with the industries 
is now well established. Dean Herman Schneider, the origi- 
nator of the codperative idea in engineering education, sees 
his policy being adopted by new institutions almost every day. 
Although the form may differ from his, the spirit underlying 
them is the same. We see the engineer codperating with the 
economist in establishing better courses for the training of 
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men in the matters of highway transportation and construc- 
tion. The conference representing these interests called by 
Commissioner Claxton of the Bureau of Education, was a dis- 
tinct advance and showed clearly the need of closer codpera- 
tion along these lines. 


The 1920 Meeting.—The program for the 1920 meeting is 
nearly completed. Especial consideration has been given to 
the social features which have been outlined in a folder to be 
mailed to all members of the Society. The papers to be pre- 
sented are on timely topics and by noted educators. In all 
ways it seems that it should be one of the best and largest 
meetings of this Society. 

One of the special features of this meeting is the reports of 
committees. The committees have now been in operation for 
some years ; they have been continued under the general super- 
vision of the Committee on Committees and a summary of their 
work shows a distinct advance in all branches of engineering 
education. Discussion and a round table will form additional 
established features. 
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VACUUM RESEARCH 
ROOM G-E LABORATORY 


Greater X-ray Service— 
through Research 


ye years after the discovery of X- 
rays it was evident that only inten- 
sive research could unfold their real 
possibilities. 

Meanwhile, scientists of the General 
Electric Company developed the process 
of making wrought tungsten. This 
proved ideal as the target in X-ray tubes 
and its use for this purpose soon became 
universal. 


Then further research resulted in the 
development of an X-ray tube of a radi- 
cally new type—the Coolidge Tube— 
with both electrodes of wrought tung- 
sten and containing the highest attain- 
able vacuum. 


But the complication of high- vacuum 


Pumps made the new tube in large 
quantities impossible. The answer to 
this problem was the Langmuir Con- 
densation Pump, utilizing mercury vapor 
in its operation and almost automatic. 


To meet the need for simple X-ray ap- 
paratus during the war — the G-E Labo- 
ratory developed the Self-Rectifying 
Coolidge Tube, which made possible 
portable outfits at the front. The latest 
X-ray outfit of this type is so small, it 
can be taken conveniently to the home 
or to the bedside in the hospital. 


Thus the Research Laboratory of the 
General Electric Company continues to 
serve, that progress in things electrical 
may continue for the good of humanity. 
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ew Van Nostrand Books 


Applied Calculus 
Principles and Applications 


Essentials for Students and Engineers 


By Robert Gibbes Thomas 
in ta t tary College 
of South Carolina. 

This is a text sufficiently advanced for use 
in coltezes and technical schools without being 
too advanced. It is in line with modern ide: s. 
The chief value of the book lies in gl, fact 
that it develops in the reader the abilit 
duce engineering facts to mathematical fo 


5oo pages. 5x7}. Flexible Fabrikoid. $3.00. 
45 exercises. 166 figures. 


Essentials of Drafting 


A textbook on mechanical drawing and ma- 
chine drawing with chapters and probl on 
materials, stresses, machine construction and 
weight estimating. 

By Carl L. Svensen, B.S. 


Assistant Professor of Engineering Drawing in 
the Ohio State University, Jr. Mem. A.S.M.E., 
Mem. S.P.E.E., formerly instructor in Mechan- 
ical Engineering i in Tufts College and Head of 
the Department of Machine truction at 
the Franklin Union. 

A complete textbook for first and second 
year courses in technical schools and colleges 
covering both h and hine draw- 
ing from their and practical aspects. 
More than 450 figures ustrate the book 

while the Seas text is concise and 


200 pages 6x9. Cloth. $1.75. 
450 Illustrations. 241 Problems. 


The Location, Construc- 
tion and Maintenance 
of Roads 


By John M. Goodell 


Every phase of road building and main- 
tenance is thoroughly covered in this book 
which contains chapters written and revised by 
the foremost highway engineers in the country, 
forming a complete concise, accurate and 
authoritative text and reference book. 


200 pages. 6x9. Cloth, $2.00. 


Laboratory Directions and 
Study Questions in 


Inorganic Chemistry 


By Alexander Silverman 
Head of School of Chemistry, University of 
Pittsburgh and 


Adelbert W. Harvey 
Instructor in Inorganic Chemistry 
A loose-leaf set of directions that the 
authors have had much success with, with 
e. list of study questions that will assist in 
g the course uniform regardless of the 
different individual instructors’ methods. 
55 sets of directions. 8x10}. 47 sets of 


questions. 159 pages. $2.00. 


Governors and the Gov- 
erning of Prime 
Movers 


By W. Trinks, M.E. 


Professor of Mechanical Engineering, 
Institute of Technology, Pittsburgh, Pa. 
This volume, giving the essentials and 
principles of governors and the properties of 
prime movers with regard to regulations, 
a 8 gen in, in our engineering literature, being the 
book of any consequence on its subject. 
The essentials are so presented as to be within 
the grasp of undergraduates as well as prac- 
ticing engineers. 
254 pages, 6x9}. 140 illustrations. 
Cloth, $3.50. 


Controllers for Electric 
Motors 


A Treatise on the Modern Industrial Con- 
troller, together with Typical Applications to 
the Industries. 


By Henry Duvall James, 
B.S., M.E. 


Fellow American Institute of Electrical En- 
gineers, Member Engineers’ Society 
of Western Pennsylvania 
A comprehensive treatment explaining the 
principles underlying the operation of indus- 
trial controllers so as to be of practical assis- 
tance to technical en- 


gineers, purchasers and users electrical ap- 

paratus. 

360 pages. 5} x 8}. Cloth. $3.00. 
259 pictures and diagrams. 


D. VAN NOSTRAND COMPANY 


Publishers and Booksellers 


25 Park Place 


NEW YORK 
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HELDT’S 
The Gasoline Automobile 


Its Design and Construction 


A set of practical textbooks suitable for class instruction and 
now used for advanced work by leading institutions. 


Vol. I—The Gasoline Motor, 636 pages, 378 text illustra- 
tions, 30 plates. 


Vol. 1I—Transmission, Running Gear and Control, 636 
pages, 410 text illustrations, 30 plates. 


Vol. I1I—Electrical Equipment, (Ignition, Lighting and 
Starting), 410 pages, 319 illustrations. 


These volumes are kept up to date by frequent revisions and 
additions. 


A German edition is being published by Richard Carl Schmidt & 
Co., of Berlin, and a French edition by Dunod, Editeur, Paris. 


Address inquiries and send orders to 


P. M. HELDT, Publisher Nyack, N. Y. 


Ready Shortly 


The Physics of the Air 


By WILLIAM J. HUMPHREYS, Ph.D. 
Professor of Meteorological Physics, United States Weather Bureau 


A rational and deductive treatise on the physics 
of the atmosphere. Of great value to meteorol- 
ogists, physicists and the aviator. 


650 Pages. Many Illustrations. 8vo. Price, $5.00 


Address orders and inquiries to 


The Franklin Institute 


PHILADELPHIA, U.S. A. 
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Situations Wanted 


10-B PROFESSOR OF CIVIL ENGINEERING desires position 
in teaching or in educational administration work paying $4000 per year 
or more. Forty-five years of age with a growing family in need of more 
means. At present, and during past thirteen years, head of a department 
in the largest high grade engineering school in America; carrying a heavy 
teaching schedule and directing advanced work ; sound in the fundimen- 
tals and in applications ; ten years of practical engineering experience 
connected with several large projects; design and construction experience 
in municipal, sanitary, hydraulic and valuation work. In charge of im- 
portant war work construction in 1917. Details and references furnished. 


10-C Experienced teacher and practical engineer desires a position as 
Professor or Assistant Professor of Electrical Engineering or Engineering 
Mathematics, with opportunities for research. Minimum Salary $3000— 
$3500 according to work. 


B-49 Applications are invited for the head of the Department of 
Mechanical Engineering in a Southern State University. The present 
initial salary 1s $2100.00 for eight and a half (83) months’ work. 
Action is pending in the Legislature on increased appropriations to raise 
the salary scale 50 per cent. 
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monthly from September to June. It contains not 
nted before the Soziety, but also college notes, short contributions 


_- non-members and libraries, the 
Libraries may subscribe for the Bulletin and Proceedings for $4.00.per year. 


The Bulletin of the Society for the 


Promotion of Engineering 


PUBLICATION COMMITTEE 
... Arthur M. Greene, Jr., John F. Hayford, F. L. Bishop 


The Bulletin. is ihe: of the: Tt, is published 


the text of papers 


rom members, and matters of general interest to all persons connected 
directly or indirectly with technical education. 

The Society comprises. about fifteen hundred teachers, 
other persons interested in technical education and a consi 
educational 


; Price 
The membership fee ye one subscription to the Bulletin. ‘To 
price, of the Bi 


ineers and 
erable number 


Communications regardi advertising and editorial 

matter should be addressed to The Bulletin of the Society for the Promo- 

tion of Engineering Education, 41. North Queen Street, Lancaster, Pa., or 

to the Editor, Dean F. L, Bishop, University of Pittsburgh, Pittsburgh, Pa. 

should be drawn to the order of Mr. W. O. WILEY, Treasurer, 
Fourth Avenue, New York. 


ulletin is $2.00 year... 
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Leaders of the World! 


It is one thing to take the lead ; quite ee eee 


Electrical Indicating Instruments 
were the first exponents of the Art of Electrical Measurements 
as it is known today. But of far greater importance is the fact 
that since the beginning substantially every.advance in the Art 
has originated with this Company and found its. first embodi- 
ment in this Company's Instruments. 


Weston A.C. Portable Precision 
characteristics which have commended those instruments to engineers the 
world over—accuracy guaranteed within one-fourth of 14 of tall po A value, adap- 
tability for use be. circuits of an Fe If and any wave form. great 
overload cap low effective damping and shielding, the 
legibility and uniformity of af hand-calibrated scales 


WESTON ELECTRICAL INSTRUMENT COMPANY 


3 Weston Avenue, Newark, N; J. 
Boston. -Chicago.< St. Louis’ San Francisco cksanville Montreal 
Philadelphia Richmond Detroit New Orleans ‘ochester Toronto 
Pittsburgh Buffalo. Denyer Seattle Minneapolis ‘Winnipeg 


And.in cities throughout the world 
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Three New Franklin and MacNutt | 


PHYSICS TEXTS 


Published by 
FRANKLIN AND CHARLES 
BETHLEHEM, PA. 


Lessons in Mechanics (September, 1919) - - - Price $2.00 
Lessons in Electricity and Magnetism (Sept.,1919) ‘ 2.25 


Lessons in Heat (ready in June, 1920) - - - - 2.00 


These books represent the authors’ methods 


more completely and more consistently than any 
of the previous Franklin and MacNutt books, 
end the authors believe that these methods, as 
here set forth, will appeal to an increased circle 
of physics teachers in colleges and technical 


schools. 


The books have been arranged to facilitate 
the work of the student; they are in strict lesson 


_order, they are very concise and clear, and they 

contain many carefully selected and graded prob- 

lems. 
Copies fur examination will be sent to teach- 

ers on approval at 20% off list. 
Teachers of ELECTRICAL ENGINEER- 

ING may be interested in the Lessons in Elec- 

tricity and Magnetism. 
The chapters on Electron Theory and Elec- 


‘trostatics are unique. 
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